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[Sill] tbtfeW/h$^IUKS.«-C*, ^^I3t^^&£> 

[»*^P5] 3§gffi^PO^jg«^l»I»TPg9 9M 
H z &t/_tJS 101MHz»i#; <r>W5k{%% P O 
fflfct 1 0 1 R.O'9 9 T'ZhZtiftffl LtzftffliBfkD<n& 

J; ^^'^-JS-rSD 1 v l 5 t, SiSll^Ri^SHI 
Dili, T y :7°jB-^uprolft^!aS§LT5jMgtk£ l 

2 b%timZ-Z>, 
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ls-mm 1 ] -^j6»<OSSf{f-§7j^0T^ro^ n y 

/i^I&telfT/'f'X&ffitfeU 7-<7 h/n^/i-SrlST 
ii±o{iffi[R]ffl^-7° (JUT P L L) HUgMfcl^T, 

ir 5 (its gftit ^ !c -^ti-Ztittfc Lfc/v^ fg ^ 

-c fc s r y 7° it t x tt / ? yit * (±i ts -r 5 me it m m 

SfflET y 7"ft^-X!±y' £ WS^roWS&gf+lltrSET y 7° 20 

if y >y%%m-rbT a -f v y^m^t^m^h - 1 

^W&t-tb P L L@Sg 0 

[!l*®2] tfrteS*{s^-<!:fflK*lXtt^2oo5>Jg] 

ffiier y 7°© f-xtt**'/- yff-troffiicttis LfcEScmE 
»fr- >VtV x x-y- y £fr 3 gSfcfl-fS-CfcSif- 

- y 5 «K >- 7°<s ^ £ ffi 7: 1" 5 ± ^ - ->* y 7° IH Eg , 
Suf2i^i--y^i<y7°fi^coT^ l aililiSfig»Sr^±i-5 

^1-6 l£is5ffi;§7-f >„ 

l 7l 5 - 1 £#m i -r 5i«*ri 1 k^o p l l @ 

[I*** 3 ] sfrfExy if >) yy$m$M'\ W&.<0'<*> 
'<>isXi:%tV Ik^im (y-y^) LMte^MlttW '0 
611**1 ffi^cop L L@Sg„ 

[ IS* S 4 ] miE-r -f if V y ^Si|»g(5*s , BfrlE^-jg] fct 50 



^/f> - -y*ff 5 aatfi tffcswDft - y 

[ If * «l 5 ] ilfjfE-x -f -if y y y*if;ij#pgps . tfj fe^-JS] 
- y / ^ ^ + - -y ^ f t b it M f s T- fo 5 ^ -r - y /1f 

>-7°<f ^-srtti^-t-s ^-r- y^K yym^^z t£Z_> 
mmmmn^tmmm 1 xd^2(O^Mi^©#ti&!cf£; 
^ l r wEfiffi tfc» *fTt V4ffi tbtfcssir wjs-f 5 HfriE 

*^SrSitfcSfflE^-t--y#y7 p ft^05F^iSJ5|ifefi)t^- 

«s ^-S: mt) -r Z i&WMffi y 4 >\> 9 1 , 
fJia^JgSiJWf-^-OTmBE/miJgjiticfSctiaiS^iDMti 

i. q Suiam ixtti2 ro^jatb-e^ LsuEE i x«m 

2 ©#H{g^&ffl*-f 3iift£^&#SI!gg«:*--r5 p L 
LSB^iiiSC i ^#'(Sti:1-5sf*iIliE«t<75P L L[Hl 

[IS*S6] ifgE7 y^0SS/i\ ^ l A7j4Sj(ciffiaT 
#^i'J«S-^4;±J^i-5^ 1 C0NOR7-'- Vts 

mt&m, 1 ©norx- b mtiitim^mm^tcm 2 <dn o 

R h t *tm * 5 ^ 4 &<Mft t f 3 fEftro P 

4 S(t V yj yfrhm^^-^#yy°m%i:mti1-Z> 

Pft^*I»1 1 C0MO S h7>y^?t, 

c^nf ftM LfcNf ^/i^iron 2 kimo s h7y 

y 7 ^ t £d x. 5 r i 1 1" 5 If *il 4 IEic» P L 

LIhIS§ 0 

[0001] 

ifttmilT^ (EMI) &%&VmLtzy-a yrm%* 

[0002] 

^, rtil;f*o-C, 7'y y7/HS]S§o|)jmctaH-f 6E 
M I St^rottteTCW-^^fct' y , £ 
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L"C> tU^'ttMifeftStiWt Lt^ a -yy y 4 

ft oT 1^3* a-yttgflrlzmmi-Zy -i X'T'fc 
So -&ftl<0<fc ?n 7 ^/<Xtt, ynyy-jlfei: 

IS if, h /n|)l/$ : #K ft 9 < 7**<t h/H/^Mii* 

fcifi< ft 5,, 

[0003] jD^y-f XfS®(0^fet LT, ifiSs 

* n y ^ff-^^JSlzS^ara-rsr id J: *nyy-/SI 10 

[ 0 0 0 4] j|P¥4 - 7 5 4 6 9 « 

itfc 1 ) iEtt©^®$IW«#£ffiELfcfl;^llf±, mm 

^sS^^it^rtt^J;?), * p y yfl-SrW^gflM (7 

i-frSriKJ;?), mfe%t®±.<DM<t>£*i&mis J ttZ>t 
^jh<DT'h&c 20 
[ 0 0 0 5] #P>fj¥ 8- 1 2 5 5 6 4 (£[ic 2 ) 

E*»^ltffiMgBtt. RJf^MlifeicW^ p y y" ^ISjSi- 
SQ^Sb^nyy-^MglJSi, mfeffli&^kommit^ 

zgmm^mmm&t, w ytz&mm^x* 

5„ 

[ 0 0 0 6] -^^(73£t^ff >5fi£»jS]i£S 

(DiS*^^ D y^&tfiitl-S-^ft^jfett, f£*l[3] 30 

7" (PLL) [HlSg^ffl^5t>(73T'fo5 0 
[0 0 0 7] PLLIalSgli, S^WIi, 3o<0S#g|S 
i-ftfc*>, {itH&tUSR, /U-7 , 7-f /Py-g|5, 

mm^mmm (vcoi a^s. fets^ffiasii, 

* a y y-fI^£§|-tE&5in A/Jt, VCOtb^ff-^-X 

iffi^ii/>y) £Slt®5^2A/}i£*rl-5 0 
'J*if{I-^f±P L L[e]SgCQA7JT'tfo5„ fiffi$£iig|»i, 

[0008] mw^, immmw,a, mmt a y?\m 
a^zttifi-tz. mm^\a^<Dm^m^Lx, /u- 

5\£Mt -^-^tti^-rs. vcoii 7 /u^tti^-ff^co 
*>vcoffi^S^&tU*rs 0 ifEOi^fc, vcoa 

#(±, VCOtH^fS^S£i?^ n yy" m^i#fS|5]#l1- so 



6 fcfcK&g-C&So 

[ 0 0 0 9] r c7)-®^ft p L L BTISPLL) CO 

(.%Mt-%) P Otn^'bfflMkZ 1 0 0MH z N gigy- 
D ^{IfroJISSt&lMHz, %mtwPO$;fiffl L 

r^i--5Jfiifs^-(D^jiit* i o o t-f 5 0 mi'7F-r 
±9',-. ii^PLLT-fi, Biifff-porojssm^n y 

^■t-5(7)-r\ ^Mf-^PO(DMli6^i±l 00MHz-£ 

V <nj 4 X&fiT.^y- h;Ki, @ 5 (B) 

^^ic^^-tSo ftfc\ r©0r-i±|ft^<ofjEi:±, 

7 -fXx^^ h/UC0#)li6^ (3 0 0MH 2 , 5 0 0M 
Hz, • • ■) /&^WU^£-4£LTS*$WJIIi&¥£ 

[ooio] ? p s/ y -ff y y^atit J; 9 . issfs 
^•POWJSzSS[(7) i%-rftto^ s ± 1 mh z w/siiSic^ 

iCtfl/^ 1 0 0 MH z 9 9MHz)5>t)10 1M 

h z-£X'<nmmm.ffiffl%-i£<Dmkmx-mt-tz 0 zco 

ft^i h/Ki, si 5 (b) tmm^ms (d) im^z 
m^-tx i a^p l L<D%mm ^(cttK-r* t y 

-fxx-;^ h/uroisliS^^isSc^g 9mh 1 0 im 

H z ST-<7))g]'Ki!4*-' <; - U ^.^^ h^L^^/Klffia 
l£MLTi/^„ ft*3. ? p -y^f-'-f if y LT 
i±. ±3z6L/c5§Mf^PO(DjSlfem» 1%S^^-K6<3 

[0 0 11] PLL[HlSg4rffl^ s ^p -y^^-f If y 
HiSEM I Sl^jga&ia ofc^li: UT, #Bfl¥9 - 2 

8 9 5 2 7^# (3tfiR3) fgi&(Dr "-f v^^ x A 
t * ft ^ «iS^*SS#(73«clt & W SIJ1" btzVXDMmu 

m&mn^m^ ? n -y *£js£i-* 0 ^jia-^t 
wmswssi^oiK^, ^1 (omw.mtimz.totz.^x 
fcmzn. ^o, ^oyy\m-0^m^m^(om^ 

[0012] S/t, #^¥9 - 9 8 1 5 2^<&m (Xffi 

4) E*fe<73t£M^^^ h^^n yt&fmm-i. &mm 
m Lxm*mm%tm*mmk<DMi$iX(ni&M£titzM 

tSEM I 7.^<? h^f&ftt ^-fb^M.X^V YlVy- p 
^f?i]fi, VCOfe^tf P L L@S§£-a*-tfO^ p y^ 
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;<^x±i#.*£m&mmmiMLx, emu^ h/H# 

lco^y^i, SiWA^^rfl-rS-hlEP L L®g§^ 
±&&&m&1k?nytm%&xijL, iilEPLLSlSg 
(r*WA^Srffitt1-5S2 0*^^i:, _LfePLL[£] 
&7i»S> tfOfg^- <h ±IEfE'lf. $ ixfc-z^ V ? /HE* ±12 V C 

[0013] 3tSft4^tfE«feOP L LlElK4*ISWi:*t 
[HlSI*7"o y ^ X'iH-tm 6 4r#ili-5 t , - (D'&jfctD P 

l L[«is§tt, mmmmmm-RtDm^i^nmm-r 6^ 
% r icmmm-tz <t 5 i;hm£ l •tfgig^ p o & ma 

i"5ii^«PLL[fiiag-efeoPLLa5 1 i, |$j|^R 

POtiRffAgC0HiSgr^*/!)Mt5^[ElSg3 -k^flx 

[00 14] PLLSUtt, IWftRtimPO 
ffim^ftltiLXT-y P X (1 9" & y\e ^DN 

sffifBfcfc&iaiss (j^TPFD) lit, p^*§(j-fcT 

fS^-X-fo 5 - i>7f^y'\t % P C SrlS^i" 5 ? + - 
^^yiUSS (tITCP) 1 2fc, f^-v^^fe-tP 
C^5Fm{bL^S^SiiSli£^^^±1-5i: i ilcj3r£ 
w /u- 7°D# jgic 4- H-tl fclSISSiJWa ^ co^ajMSl 
teiiiiii^-f/b^ (SXT LPF) 13^ iMSJIWItc 

SJE»»tBSS (HTVCO) l 4t, HHftPO* 

^sj'^ v JilS§ (KTD IV) 15 t*fflx.-5o 
[00 15] mm\s}^3i-±^ S'¥I^RO«fe5rt; 
<ofiWl-§-R£#^>- h L# -7> bmtffifemz'MLtz 

Bf D I V 1 5<Ofrffllt&ffife(Dl!affl%.tfffi%<nsS*-> 

x-myWiLzftm&.m'Q wz.® tcx^D i v 1 5 cub 
[ooi6] ftn, ne&o^asiSff^^-f a^-t- h 

TlftS^i-5t. PLLSBiroPFDl Hi. 
^*S:it5E>?II^-RtD I v l 5 ^'J*it£;ft,-5^J1 



r-x\ r y7°fi^up/^^>{f-f DNOTfflfi, fiti 
gli*ffS-t S0f ^7" y > /JH Ffl !r js it -5 x t 

fitagA'ioro^ii, ±fe^°/ux#c!io t/i5 D cpi 
2 tt7 7"(f fu p/^*-) y)f -^d N »fi t /ifct,, 

10 U L P F 1 3(iitt^~r5 0 LPF13l±f + — 

yfi^- p c L^g/£iaJS]&^*l»5&-t-6 £ £ 

title, DI VI 5t^-f5o D I VI 5(i3S}l{l 

m - co %m m # £i§ ^-r 5 »m it x h t> #m it xm 
i&ii^pozftmLftmii^-DZttiti ltpfdi >,zm 

20 [ 0 0 1 7] mm&zogmti 3 1 n N 

L/£-5E^!lifLfcP# s &JSltt«I!3#^S-tC X*?g4 
■fS. -ftefrtb. ztnmmiS^njjVybnftfflit®*) 

%^wfzfoco-7a<Dmm : &mfe-tz>h<nx$)i> a 

[0 0 18] IftBJroffiSii, SS±iiLfcic<it0iJ, -t/jr 
to*,, «tSft#POro^.t 1 >jgjS»4: l0OMHz,S? 
{S-tRcoisiiSS5:& 1 mh z , d 1 v 1 5<nftffitt% 1 0 

0, jasmin (r-vify ^vwnm.) m*± imhz 

30 [00 1 9] S*0 7Sr#ffii-$t, IWWttffii 

POCTJiDiS^ii^.^/Slig^l OOMHzCny^U D 
I V l 505}/§]J±lil 0 0 lc^^StbT^-5t<7)t-r 
S„ fjfoT, #ja{a^D©ffl8E&f±lMHzT-*>!9 N - 
^(ia'ipfI-^ROjS!iSic<!:|s]--C'fo?)c PFD1 1 (ig 

^to*>, T ^y(l-§-UP/^f7>fI^DNW^/U^^(i 
0 T-S>5 0 

40 [0020] sfcic, fo5B#.feT i -e57 v )sittia 19 #x.ff-t 

CXtfStU 53 v JIltb* 1 0 1 !^W<9#x.5 r^lJD 
*) ti^,fttPL l co/L'— 7"B#5Etjc(c J; <3 , 3§8fS-^ 
PO<7)JSlig^(i^.6Jg|^|Jri 0 0 MH zroo.y^tt*s-§r 
fS#LT^5 0 »BfitDllfilTOroiMHz 
!)'5)1 0 0/1 0 1 =0. 9 9 0 0 9 9 0MHz (JilT 
IftSJ<7)<Mi:±0. 9 9MHzif5) l;ffiTi--5 0 fi§o 
X. PFDllIt ^Jllf^-D^SSf'fS^RJ; !3ttti*S 
gti, T yy\s^rUPt LT, f)x.lf 4 £|g4 
L, CP12!:«t5„ y7>II^DN« 
so fit, f/ibt,/^xStt0 T-fo5o rtLi'^'O, CPI 
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F 1 3 teJE^v-iStf^i^p C<»1&%;lCfc%LT?& 
MfflMs^CO&±.g-£it, VC0 14!;gt^§ o v 

co i 4tt%mmim^co<nm.iz{ ! &<n±.mzfc%Lx 

fi^-p ommmm* i o i mh z (rfi-5< i v jwshi^ 
Dcommkh i mh z ciifiL, £mm^Rt<Dmm 

IS JgfrJMi-i-c O <D ±# i±f£j)£ Lo^tllSllafPO io 
WJlK^^l o i mh z !c^-T5-^UItci:-t ) ^< 

(T2) „ 

[0021] z.<nm&X\ ft®&,®*)&A.ii%cx£ft 

m&X'te p l l ida — ymfemc x ^mm^poco 
mmktt^'L-mi&W; i o i mh z «n ^fs^f^u 

-7t\ ^MMf-SyDttO . 9 9MHzA>5)100 
/ 9 9 = 1 . 0 1 0 1 0 1 MH z (^TlftfJlcofJ!^ 
1. 0 1 MH z ct-fS) ir±#-tS„ $oT, PFD1 

SfDNtLt, f?j;iif 4'<A-*£3g£U CP 12!^ 

^^^(iO-Cfo5o rftClJ;^ CP 1 2i±*tf,>-f 6il 
^■Y-i^VXIf ^-p C -Srffi^ U LPF13liftft 

-i>t"^y'm^?c<Dm^^ i.x&mmm^ co 

Srl^T^-fr, VC0 14ll«t5. VC0 14tt3iti 

fflwm^rco<Dmi£ig.<D&T^fcgLxmMm$im : k±: 

8M?9 9 MH z [~jfi-5< 5WsHf^D<75jS]?£|5ct> 1M 

h z !ri«j£L, mmt ^-r t iDmmtf'hts < 30 

< ft^, f^-i^iO^f -tPCSU'lgtgiliiJWl^-CO 
O^Tf±ffi«Lo^!'tt?gtifi^pocojS]^#jC7)^9 9M 

Hz{zMitTi>-^m.i±iz.m%^< (T3) 0 
[0022] i:j.±<Dmi¥£mymir~ ticx <o. mm<D 
mm&Mm, ir^t>%. ?j^v>vttmi&x'£z>i>-K 

Z<Db$. \g\5'>^Ltz£jtj;Mi&;<D?n.y?/s(Xl< 

^S7)Sfo6 Q 40 

[0 0 2 3] ^^^^Jltb^^g^^^ ; 
tH]8£#Be-f Si, 0 8 (A) ir^i-J;^^, _tfEf£J 

!±, E8 (b) \ziF-f£o'<z^ mm<Df -i -tf <j y/n^L 

Sfciflirit-fr-f , lot, m^.(Dj -i Xi^/Mgj^qfib 
ftfrK 0 8 (C) f'^i-J;5i- s _L!EST0#;l 

(d) !r*-rj;9i; s y-v if y v vmmM<Dm^ d 

COF'JT-fi 9 9MH z <t 1 0 1 MH z<7)/^f Xx^? f,,u, 5 0 



lif-i'Jti:, lot, 0fMd y -< X i^/Mg!$7)' ;: ?# 

[0 0 2 4] fc£ot, ftil&^JlfctiJHf^iM 
*KS-t5fcfe, P L Lgm l*]gfl6DC P 1 2^ L P F 1 

[0 0 2 5] 

[0026] *fc, /-f xu^/HSMfj^rt^igltra 9 

[0027] &%wtDsm-±. tmx&zmuL, tm 

[0 0 2 8] 

[»H$r»^:-r5fc*»¥PS] ^B^WPLLElSStt. 
%Mm ^tt^Lfc-tz, 1 1 tier <D%m§%lzffi7£<7)fflte 

WM<om mk'gmx h z, -f y v ^ 4 ^mi- 5 c t ! r 

©7PLL) msSfcfc^T, ^E^M-fl-t^fS 
fS/51feij[^itiI(OTPSII&itCi t # - (D^mt^ZB l 

co^jeitbr-^isi Lf-m 1 (Dftfflm^wmfcmmmmm 
m?r<Dwimfctmv<. wm%mt^ifimmm ; immM 
t)%<n±.mm®.%i<D t^z. (D^mt^&n 2 co^ttx-^ 

S^S^-tHutH^ 1 XI±H 2 ©#JSHf ^ i w^tstbilS* 
ff ^ ~ tbib^ 1 Xltm 2 co>>jSl-ff -twtfrfHS^-ff-tsr^ 

5 7 -y 7"fI^-X 14^' <} Wf tU i> Qfflk ajtalBS 

-y-ym ?r<Dm&z.fc% lx ffim^&%®®$&%Mfzn 1 
1- a »ja ttm *) # sijwi ^ * m * i- * c i: i; =t <o mm 

[0 0 2 9] 

[?Sfp]co^JiS(7)JF^J] Zfc(c *IS0jO^JS«fl¥*s40 6 
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tDMWfflfcMa%Ri<z.mmm-th l b idftftLTHtl 

ff^-PO^tti*i-oii^WPLL(H]SI"i:'fc5P LLgfil 
SeS5»^@S#3 dftfc tXr^fSP FD l i<7) 
ffi * T- fc 9 & * ' < X ff f-r- fo 5 T -y/ff U P X !± ^ 
? /'ft f DN (JilTT 5/^ft^-U P/?"? yft^D N) 
©{fti^SrSftD ivi 5<Dftm\fc$:W9Wilz,®'omx. 

mmt^c czmti-rz ~t\^£'o miz<r>w\mmm§ i 
[oo3o] p l Lgii i i±, spft-^-R tmmm^ P O 

* ( r it |£ 1" -5 y v u x §; ro / p x ff ^ t- fo Z> T y 7° ft % 
U PX(±^^ Vft-^-DN (JilTr-y7 0 (t^-UP/^r>> 

ft^DN) i^ix^miitiL^r—. ^*°>-7°[5]Sg (HT 
CP) 1 2 t -r> y y ^SfflSB 2 t SfjMJt 
«etSlS§ (8TPFD) lit, y?m% 
U P/^^yft^-DNO/^xSfcl^JSLTitjJimEff 
^f*>5^-r-v ; *>7°fH^-PC4-^^1--5C P l 2 
i, ^-r-^^vyft^-pc-fV-fy y^j«igB2*»p, 
© f+7JD -v -y*'y rf\t % p s (?) m& £ S (t r ti h f- + 

- y * y 7"f f # p c & r>mc^ r - ^ *° y 7"ft ^ P S & 

- 7'a# ^ft £ 4 x. 7cl§JSSijMt <§- C O a^j 1- ^ fSigul 

(HTLPF) 1 3 %&fflmt%-CO<D 

fit «t *j /Hzs^^sw $ n%jgft f - p o & tii ^ 1- 5 «/± 

SJfflUBtSSS OTVCO) l 4 fc, «S{t^P0 4rxV 
■f y >?Mffln 2frh<nftm\t® 'o W Aft c©#t^ 
L-tfSUff #POASE(f^ip.L»jaiS»w t tFJr£© 
S»l^illM^i:ls!-co^JSlff^%±i-5^it't:-fc 
SS^^Jlth^^^t LT»JS]):l:^IW^^,T^/glft^ 

V) 1 5 fcifflf^S. 

[ 0 0 3 1 ] -rVf-'y y^SiJWffi 2 ii, Tyfm^u? 
T5»I]tt*SJ 13 #xJi)Mf c Zmfi-FZ 5 -y 2 

i t, ^tfc^"9g^i|»ii^-ccrofii^)SLri:»s 
®/±fi-§-r-fe5f^n^-r-v : ^y7°fi^-p sfcttj^-rs 

f+-y;tfv« (CP) 2 2b$:mZ.Z. 
[ 0 0 3 2] 7 7«2 1ll, f?i A^)4S!CT y^fl 
^UP(©fft&£gttB2A;>Jil£&i£©NOR-y- hG 

ft-tCCSrffi^Ji-SNORy- hG 1 IB 2 A^iiSS;: 
^"■>yft^-DN(7)(Jtro&S!ts 1 A^iS^NOR^'- h 
G lrotB^ai-^KLfcNORy- hG 2t*mz.Z>« 

[0033] cp22it v-*£w,mimmL'f- b 

'<^mik®V WstMMa^c c<nm@;%%ii KM y^ 

fjf+Ao^-^-^jKyydf-p s iajMspft^n 



MOS [•7>y^?P2 l>, y— ^•SrSflSl- K^-f y 
& h 7>y^ P 2 1 (7) KL"f yiiy- h ?y-y^ 
? P 2 l <r>f- h: ; tMligSLfcNft^7i,lMO 
S h7>'/^?N2 1 ,t /Jib\ - eo C P 2 2 

fctff-i X?^-i><DWi-£><Dmffi~>>?ffctltt, PL L 
ai»CPl 2<75|gBte^J;i9/h$<S;^LT^6 < , 
[0 0 3 4]*!;, El 1 &tK#gfi^$r^^f h 
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(54) PLL CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain desired noise reduction effects, 
without the need for complicated adjustments, as well as a 
comparatively small circuit scale. 

SOLUTION: A PLL circuit is provided with a DIV 15, that variably 
frequency-divides an oscillated signal PO, so that each frequency of 
frequency division signals D resulting from frequency-dividing the 
oscillated signal PO by frequency division ratios 101, 99 is equal to 
frequency 1 MHz of a reference signal, R when the frequency of the 
oscillated signal PO is 99 MHz that is a lower limit of a frequency 
modulation width and 101 MHz that is an upper limit of it, a PFD 11 that 
compares a phase of the reference signal R with the phase of the 
frequency division signal D and outputs an UP signal UP or a down 
signal DN that is a pulse signal corresponding to them, and a dithering 
control section 2 that controls dithering by outputting a frequency 
division ratio switching control signal CC set to the frequency division 
ratio 99, in response to the supply of the down signal DN. 



I 

0 
II 


c 

c 








> 
C 


c 

h. *" 


f u. 

! - 
i i — 


n 

0 




1 n,_ * , _. i 
: ! ^ *f 


£ 




tr. wi 


O * 
n. - 









% 



r-l 



LEGAL STATUS 

[Date of request for examination] 25.04.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3434734 

[Date of registration] 30.05.2003 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA.FaaLSDA41 3007700P1 .htm 



2006/06/28 



JP,20O1-0O7700,A [CLAIMS] 
* NOTICES * 



1/2 ^— v 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By carrying out dithering which is the frequency modulation of a predetermined spectrum space to 
this oscillation signal, while generating the oscillation signal of a predetermined clock signal frequency from the 
reference signal of constant frequency, expand the noise-spectrum width of face of said clock signal, and a 
noise is diffused. In the phase-locked loop (henceforth, PLL) circuit in which spectrum level is reduced The 
frequency of the 1st dividing signal which carried out dividing of this oscillation signal by the 1st division ratio 
when said oscillation signal was the lower cut off frequency of said frequency modulation width of face is equal 
to the frequency of said reference signal. The adjustable frequency divider which carries out adjustable dividing 
so that the frequency of the 2nd dividing signal which carried out dividing of this oscillation signal by the 2nd 
division ratio may become equal to the frequency of said reference signal when said oscillation signal is the 
upper limited frequency of said frequency modulation width of face, The phase detector which performs a phase 
comparison with the said reference signal, said 1st, or 2nd dividing signal, and outputs the rise signal or down 
signal which is a pulse signal corresponding to the delay progress of a phase to said reference signal of these 
[1st] or the 2nd dividing signal, respectively, Receive supply of said rise signal or a down signal, answer supply 
of said rise signal, and said good variations periphery circuit is set as said 1st division ratio. The PLL circuit 
characterized by having the dithering control section which controls said dithering by outputting the division 
ratio change control signal controlled to answer supply of said down signal and to set said good variations 
periphery circuit as said 2nd division ratio. 

[Claim 2] Said phase detector where supply of the said reference signal, said 1st, or 2nd dividing signal is 
answered, and at least a deed outputs said rise signal or down signal corresponding to a phase comparison 
result for said phase comparison, The main charge pump circuit which outputs the main charge pump signal 
which is a direct current signal which performs charge/discharge of the direct current voltage corresponding to 
the value of said rise signal or a down signal, The low pass filter which gives a predetermined loop-formation 
time constant and outputs an oscillation control signal while removing the unnecessary high frequency 
component of said main charge pump signal, The armature-voltage control oscillator circuit which outputs the 
oscillation signal of the frequency according to the electrical potential difference/current value of said 
oscillation control signal, Receive supply of said oscillation signal and this oscillation signal with the division 
ratio change control signal which receives supply from said dithering control section The PLL circuit according 
to claim 1 characterized by having the PLL section which has said good variations periphery circuit which 
carries out dividing by said 1st or 2nd division ratio, and outputs said 1st or 2nd dividing signal. 
[Claim 3] The PLL circuit according to claim 1 characterized by having the latch circuit which said dithering 
control section incorporates and holds each 1st pulse of said rise signal which consists of two or more pulses, 
or a down signal (latch), and outputs said division ratio change control signal. 

[Claim 4] The PLL circuit according to claim 1 characterized by having the addition charge pump circuit where 
said dithering control section outputs the addition charge pump signal which is a direct current signal which 
performs charge/discharge of direct current voltage corresponding to the level of said division ratio change 
control signal. 

[Claim 5] The charge pump circuit where said dithering control section outputs the charge pump signal which is 
a direct current signal which performs charge/discharge of direct current voltage corresponding to the level of 
said division ratio change control signal is offered. Said phase detector where supply of the said reference 
signal, said 1st, or 2nd dividing signal is answered, and at least a deed outputs said rise signal or down signal 
corresponding to a phase comparison result for said phase comparison, The low pass filter which gives a 
predetermined loop-formation time constant and outputs an oscillation control signal while removing the 
unnecessary high frequency component of the carrier beam aforementioned charge pump signal for supply, The 
armature-voltage control oscillator circuit which outputs the oscillation signal of the frequency according to the 
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electrical potential difference/current value of said oscillation control signal, Receive supply of said oscillation 
signal and this oscillation signal with the division ratio change control signal which receives supply from said 
dithering control section The PLL circuit according to claim 1 characterized by having the PLL section which 
has said good variations periphery circuit which carries out dividing by said 1st or 2nd division ratio, and outputs 
said 1st or 2nd dividing signal. 

[Claim 6] The PLL circuit according to claim 3 characterized by to have the 1st NOR gate which said latch 
circuit receives supply of said rise signal in the 1st input edge, connects the 2nd input edge to the outgoing end 
of the 2nd below-mentioned NOR gate, and outputs said division ratio change control signal from this outgoing 
end, and the 2nd NOR gate which received supply of said down signal in the 2nd input edge, and connected the 
1st input edge to the outgoing end of said 1st NOR gate. 

[Claim 7] The PLL circuit according to claim 4 characterized by to have the 1st MOS transistor of the P 
channel mold with which an addition charge pump circuit connects the source to a power source, receives 
supply of said division ratio change control signal in the gate, and outputs an addition charge pump signal from a 
drain, and the 2nd MOS transistor of the N channel mold which connected the drain to the drain of the 1st 
MOS transistor, and connected the gate to touch-down for the source at the gate of the 1st MOS transistor, 
respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the PLL circuit for generating the clock signal which 

reduced the electromagnetic compatibility (EMI) noise about a PLL circuit. 

[0002] 

[Description of the Prior Art] Digitization of electronic equipment progresses rapidly in recent years, in 
connection with this, amplification also of the amount of the EMI noise resulting from actuation of a digital 
circuit is enhanced, and it is posing the problem that the reduction is big. There is a clock noise to occupy the 
largest specific gravity as a source of release of this kind of EMI noise. A clock noise is a noise resulting from 
the clock signal which has been the criteria of actuation of a digital circuit. A clock noise has the spectrum 
which consists of the component of an odd time frequency of a clock frequency so that it may be well-known. 
Spectral band width becomes narrow and spectrum level becomes high at reverse, so that the frequency 
precision of this spectrum of a clock signal improves. 

[0003] As the approach of clock noise reduction, by carrying out the frequency modulation of the clock signal in 
recent years, the noise-spectrum width of face corresponding to a clock frequency is expanded, a noise is 
diffused, and the clock dithering technique of reducing spectrum level attracts attention. 
[0004] For example, the electronic instrument which oppressed the spurious radiation noise given in JP,4- 
75469.U (reference 1) reduces the degree of concentration on a frequency shaft by making the sharpness of 
the spectrum of the spurious radiation (noise) component of a clock signal reduce and decentralize by applying 
few frequency modulation to the clock signal outputted from a voltage controlled oscillator. 
[0005] Radiation reduction equipment given in JP,8-1 25564.A (reference 2) performs clock dithering of a 
shallow request of a modulation by having constituted so that Q which oscillates the clock of predetermined 
frequency might be equipped with a high clock oscillator circuit, the modulating-signal oscillator circuit which 
oscillates the modulating signal of predetermined frequency, and the modulation circuit which carries out the 
frequency modulation of the clock with a modulating signal and Q might carry out the frequency modulation of 
the high clock oscillation output. 

[0006] A phase-locked loop (PLL) circuit is used for the general approach of generating the system clock of a 
predetermined frequency from the reference signal of constant frequency. 

[0007] A PLL circuit consists of three basic parts, i.e., a phase detecting element, the loop filter section, and 
the armature-voltage control oscillation section (VCO) fundamentally. A phase detecting element has the 1st 
input which receives a reference clock signal, and the 2nd input which receives a VCO output signal or its 
dividing signal (it both bundles up after [ expedient] explaining here, and is called a return signal). Moreover, a 
return signal is also the input of a PLL circuit A phase detecting element has the output connected to the loop 
filter section, and the loop filter section has the output connected to VCO. 

[0008] Working and a phase detecting element output the phase detecting signal proportional to the phase 
contrast between a reference clock signal and both the input signals of a return signal. Answering supply of a 
phase detecting signal, the loop filter section outputs the filter output signal which is the function of this phase 
detecting signal. VCO outputs, the oscillation signal, i.e., the VCO output signal, of the frequency proportional to 
the electrical potential difference (or current) of a filter output signal. As mentioned above, dividing of the VCO 
output signal is carried out by the division ratio remaining as it is or predetermined, and it returns to the 2nd 
input of a phase detecting element as a return signal. This return signal is required in order that a VCO output 
signal may carry out phase simulation to a reference clock signal. 

[0009] Reference of drawing 5 (A) which shows actuation of this general PLL (following usually PLL) in the 
graph of a time amount pair oscillation frequency sets to 100 the division ratio of the return signal which carries 
out dividing of 1MHz and the oscillation signal PO for the frequency of 100MHz and a reference clock signal, 
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and generates the center frequency of the output signal (oscillation signal) PO of VCO for convenience of 
explanation here. As shown in drawing, since it locks in the frequency of the oscillation signal PO, the frequency 
of the oscillation signal PO is usually fixed in PLL 100MHz. The noise component spectrum of the system clock 
corresponding to oscillation signal PO in this case is concentrated on a higher-harmonic (following only higher 
harmonic) component odd 100MHz times, as typically shown in drawing 5 (B). In addition, in this drawing, the 
level of each frequency (300MHz, 500MHz, ...) component of the noise spectrum after [ expedient] explaining is 
collectively displayed on the frequency of a fundamental wave. 

[0010] With a clock dithering technique, reference of drawing 5 (C) which shows the time amount pair oscillation 
frequency at the time of applying the 1%, i.e., **1MHz, frequency modulation of the frequency of the oscillation 
signal PO in a graph changes the frequency of the oscillation signal PO with fixed rate of change in the 
frequency range from 99MHz to 101 MHz focusing on 100MHz according to time amount progress. As the noise 
component spectrum of the system clock corresponding to oscillation signal PO in this case is typically shown 
in drawing 5 (D) like drawing 5 (B), as compared with the oscillation signal of PLL, the frequency band of a noise 
spectrum usually covers the frequency from 99MHz to 101 MHz, and considerable reduction of the spectrum 
level is carried out. In addition, generally [ the frequency of the oscillation signal PO mentioned above / about 
1% ] as clock dithering width of face, it is used. 

[001 1] the approach and equipment for controlling radiation of the electromagnetic interference in a digital 
system given [ as an example which aimed at EMI noise reduction by clock dithering ] in JP,9-289527,A 
(reference 3) using a PLL circuit — the base — the 1st signal which has a desired average frequency is drawn 
from a signal, the frequency modulation of this 1st signal is carried out, and a modulation reference signal is 
acquired. A clock generation circuit including a PLL circuit generates a clock based on a modulation reference 
signal. It is spread over the 1st frequency band by radiation of the electromagnetic interference of a modulation 
reference signal, and radiation of the electromagnetic interference of a clock signal is spread over the 2nd 
frequency band. 

[0012] Moreover, diffuse-spectrum clock generation equipment given in JP,9-98152,A (reference 4) The 
diffuse-spectrum clock generation equipment which generates the diffuse-spectrum clock signal which has the 
reduced amplitude EMI spectrum component in the harmonic of fundamental frequency and fundamental 
frequency in harmony with the oscillator which generates a reference frequency clock signal, and this oscillator 
is included. The desirable example of this diffuse-spectrum clock generation equipment The diffuse-spectrum 
modulator which carries out the frequency modulation of the clock pulse generation equipment which generates 
a series of clock pulses including the PLL circuit containing VCO, and the clock pulse generation equipment, 
extends the spectral band width of an EMI spectrum component, and carries out flattening of the amplitude is 
included. The table on which this diffuse-spectrum modulator memorizes digital value, The 1st counter which 
carries out the address to the above-mentioned table at the count from which the counter itself differs, 
respectively, The above-mentioned PLL circuit which has a control input, and the 2nd counter which inputs the 
above-mentioned reference frequency clock signal, and provides the above-mentioned PLL circuit with a 
control input, It has a means to combine the conversion signal which changed into the signal for control of 
Above VCO the digital value by which storage was carried out [ above-mentioned ] with the signal from the 
above-mentioned PLL circuit, and to supply Above VCO by making this combination signal into a control signal. 
[0013] In order to contrast the PLL circuit of a publication with this invention at reference 4 grade, when 
drawing 6 which shows with a block the conventional PLL circuit which took out only that main point part is 
referred to, this conventional PLL circuit The PLL section 1 which is the usual PLL circuit which operates so 
that center frequency may carry out phase simulation to this reference frequency signal R, and outputs the 
oscillation signal PO when the modulation circuit which receives and mentions supply of the reference 
frequency signal R later does not operate. It has the modulation circuit 3 which receives supply of a reference 
signal R and applies predetermined frequency modulation to the oscillation signal PO based on the frequency of 
this reference signal R. 

[0014] To the extent that the PLL section 1 carries out the phase comparison of the dividing signal D which 
carried out dividing of a reference signal R and the oscillation signal PO by the predetermined division ratio and 
outputs the rise signal UP or the down signal DN (following rise signal UP / down signal DN) corresponding to a 
comparison result, respectively The phase comparison circuit 11 (henceforth, PFD), The charge pump circuit 12 
which generates the charge pump signal PC which is a direct-current-voltage signal about supply corresponding 
to the value of carrier beam rise signal UP / down signal DN (henceforth, CP), The low pass filter 13 which 
outputs the oscillation control signal CO which gave the predetermined loop-formation time constant while 
graduating the charge pump signal PC and removing an unnecessary high frequency component (henceforth, 
LPF), The voltage controlled oscillator (henceforth, VCO) 14 which a frequency is controlled by the value of the 
oscillation control signal CO, and outputs the oscillation signal PO, and the division ratio which carries out 
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dividing of the oscillation signal PO by the predetermined division ratio, and outputs the dividing signal D are 
equipped with the adjustable variable divider (henceforth, DIV) 15. 

[0015] A modulation circuit 3 is equipped with the modulation counter 31 which supplies the division ratio 
change signal CX which changes the division ratio of DIV15 by the predetermined range and a predetermined, 
predetermined pattern to DIV15, when supply of a reference signal R is received, this reference signal R is 
counted and counted value reaches a predetermined number. 

[0016] When actuation of the conventional PLL circuit is explained with reference to drawing 7 which shows 
i rawin S 6 and eacn P art wave by the timing diagram, next, PFD1 1 of the PLL section 1 A phase comparison 
with the dividing signal D which returns from the reference signals R and DIV15 which receive supply from the 
exterior is performed. When the dividing signal D is behind the reference signal R corresponding: to the 
comparison result and the dividing signal D is progressing the rise signal UP to reverse from the reference 
signal R, the down signal DN is outputted, respectively, and CP12 is supplied. Here, the value of rise signal UP / 
down signal DN is expressed as a pulse number (following pulse number) in the predetermined sampling period 
corresponding to phase contrast. That is, if this pulse number becomes large and phase contrast becomes small 
when phase contrast is large, a pulse number will decrease. When phase contrast is 0 when there is no phase 
contrast namely, the above-mentioned pulse number is set to 0. CP12 generates the charge pump signal PC 
according to the value, i.e., above-mentioned pulse number, of rise signal UP / down signal DN, and supplies it 
to LPF13. LPF13 gives a predetermined loop-formation time constant, and outputs the oscillation control signal 
CO while it graduates the charge pump signal PC and removes an unnecessary high frequency component. 
VC014 is supplied to DIV15 while a frequency is controlled by the value of the oscillation control signal CO, and 
it generates the oscillation signal PO and outputs it outside. When the oscillation signal PO is predetermined 
center frequency, DIV15 carries out dividing of the oscillation signal PO by the basic division ratio which is a 
division ratio which generates the same dividing signal as a predetermined reference signal frequency, outputs 
the dividing signal D, and returns to PFD1. 

[0017] The modulation counter 31 of a modulation circuit 3 generates the division ratio change signal CX, when 
the fixed numbers to which the carrier beam reference signal R was counted and counted value set supply 
beforehand are reached. That is, the count of this reference signal sets up a fixed period for a division ratio 
change. 

[0018] The division ratio of 1MHz and DIV15 is used for the frequency of 100MHz and a reference signal R, 
**1MHz is used for 100 and frequency modulation (dithering frequency) width of face, and center frequency, the 
numerical example PO again mentioned above for convenience, i.e., the oscillation signal, of explanation, is 
explained. 

[0019] If drawing_7 is referred to again, first, a modulation counter shall not operate as an initial state, therefore 
the frequency of the oscillation signal PO shall be locked in center frequency of 100MHz, and the division ratio 
of DIV1 5 shall be set as 1 00. Therefore, the frequency of the dividing signal D is 1 MHz, and this is the same as 
that of the frequency of a reference signal R. Since PFD1 1 does not have phase contrast between a reference 
signal R and the dividing signal D, neither rise signal UP nor / down signal DN are outputted. That is, the pulse 
number of rise signal UP / down signal DN is 0. 

[0020] Next, if the division ratio change signal CX occurs in T1 at a certain event and a division ratio is changed 
to 101, at this change event, as for the frequency of the oscillation signal PO, the lock condition with a center 
frequency of 100MHz will be held with the loop-formation time constant of PLL. On the other hand the dividing 
signal D falls to 1 00 / 1 01 = 0.9900990MHz (it may be 0.99MHz on [ of explanation ] expedient below) from 
1 MHz of an initial state. Therefore, from a reference signal R, a phase generates for example, four pulses as 
delay and a rise signal UP, and the dividing signal D supplies PFD11 to CP12. At this time, the value of the 
down signal DN, i.e., a pulse number, is 0. Thereby, CP12 outputs the forward corresponding charge pump signal 
PC, and LPF13 answers supply of the forward charge pump signal PC, and raises the oscillation control signal 
CO, and it supplies it to VC014. VC014 answers lifting of the electrical-potential-difference value of the 
oscillation control signal CO, and raises an oscillation frequency according to the above-mentioned loop- 
formation time constant. If the frequency of the oscillation signal PO approaches 101 MHz, asymptotic [ of the 
frequency of the dividing signal D ] will be carried out to 1MHz, and phase contrast with a reference signal R will 
become small, consequently, the value of the rise signal UP, i.e., a pulse number, — small — becoming — lifting 
of the charge pump signal PC and the oscillation control signal CO — decreasing — just — being alike — the 
frequency of the oscillation signal PO settles in the fixed electrical potential difference corresponding to 
101MHz (T2). 

[0021] If the division ratio change signal CX is generated again and a division ratio is changed to 99 at this 
event, at this change event, the frequency of the oscillation signal PO will hold the lock condition with a center 
frequency of 101 MHz with the loop-formation time constant of PLL. On the other hand, the dividing signal D 
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goes up from 0.99MHz to 100 / 99= 1.010101 MHz (it may be 1.01 MHz on [ of explanation] expedient below). 
Therefore, from a reference signal R, a phase progresses, and the dividing signal D generates for example, four 
pulses as a down signal DN, and supplies PFD11 to CP12. At this time, the value of the rise signal UP, i.e., a 
pulse number, is 0. Thereby, CP12 outputs the negative corresponding charge pump signal PC, and LPF13 
answers supply of the negative charge pump signal PC, and drops the oscillation control signal CO, and it 
supplies it to VC014. VC014 answers the drop of the electrical-potential-difference value of the oscillation 
control signal CO, and drops an oscillation frequency according to the above-mentioned loop-formation time 
constant. If the frequency of the oscillation signal PO approaches 99MHz, asymptotic [ of the frequency of the 
dividing signal D ] will be carried out to 1MHz, and phase contrast with a reference signal R will become small, 
consequently, the value of the down signal DN, i.e., a pulse number, — small — becoming — the drop of the 
charge pump signal PC and the oscillation control signal CO — decreasing — just — being alike — (T3) the 
frequency of the oscillation signal PO settles in the fixed electrical potential difference corresponding to 
99MHz. 

[0022] Although desired frequency modulation, i.e., dithering, can be attained by repeating the above actuation, 
in order to demonstrate the best clock noise level reduction effectiveness as shown in drawing 5 at this time, it 
is necessary to set up the division ratio change timing TD, i.e., a dithering period, the optimal. 
[0023] When drawing 8 which shows an example of effect in the spectrum level of the clock noise by unsuitable 
division ratio change timing is referred to and the above-mentioned change timing is too earlier than the optimal 
timing as shown in drawing 8 (A), as shown in drawing 8 (B), a desired dithering spectrum space is not reached, 
therefore desired noise level reduction is not obtained. On the contrary, as shown in drawing 8 (C), when the 
above-mentioned change timing is too later than the optimal timing, as shown in drawing 8 (D), in the ends of a 
dithering frequency span, and this example, a peak is produced in a noise spectrum (99MHz and 101 MHz), 
therefore desired noise level reduction is not obtained. 

[0024] Therefore, in order to set up the optimal division ratio change timing, the complicated adjustment 
including setting out and the simulation of operation of a suitable loop-formation time constant by adjustment 
of CP1 2 of the PLL section 1 interior or the analog circuit of LPF1 3 grade is needed. 
[0025] 

[Problem(s) to be Solved by the Invention] The conventional PLL circuit mentioned above had the fault that the 
magnitude of addition circuits, such as a control circuit which accompanies the counter of the modulation 
circuit for division ratio change timing settings and it, was large. 

[0026] Moreover, since the noise level reduction effectiveness was influenced in the propriety of division ratio 
change timing very sensitively, as for setting out of the optimal division ratio change timing, the fault of 
requiring the complicated adjustment including setting out and the simulation of operation of a suitable loop- 
formation time constant had it. 

[0027] The object of this invention is to offer the PLL circuit which can attain the desired noise reduction 
effectiveness, without removing the above-mentioned fault and needing the complicated adjustment which is 
comparatively small circuit magnitude. 
[0028] 

[Means for Solving the Problem] By carrying out dithering which is the frequency modulation of a predetermined 
spectrum space to this oscillation signal, while generating the oscillation signal of a predetermined clock signal 
frequency from the reference signal of constant frequency, the PLL circuit of this invention expands the noise- 
spectrum width of face of said clock signal, and diffuses a noise. In the phase-locked loop (henceforth, PLL) 
circuit in which spectrum level is reduced The frequency of the 1st dividing signal which carried out dividing of 
this oscillation signal by the 1st division ratio when said oscillation signal was the lower cut off frequency of 
said frequency modulation width of face is equal to the frequency of said reference signal. The adjustable 
frequency divider which carries out adjustable dividing so that the frequency of the 2nd dividing signal which 
carried out dividing of this oscillation signal by the 2nd division ratio may become equal to the frequency of said 
reference signal when said oscillation signal is the upper limited frequency of said frequency modulation width of 
face, The phase detector which performs a phase comparison with the said reference signal, said 1st, or 2nd 
dividing signal, and outputs the rise signal or down signal which is a pulse signal corresponding to the delay 
progress of a phase to said reference signal of these [ 1st] or the 2nd dividing signal, respectively, Receive 
supply of said rise signal or a down signal, answer supply of said rise signal, and said good variations periphery 
circuit is set as said 1st division ratio. By outputting the division ratio change control signal controlled to 
answer supply of said down signal and to set said good variations periphery circuit as said 2nd division ratio, it 
has the dithering control section which controls said dithering, and is constituted. 
[0029] 

[Embodiment of the Invention] If drawing 1 which gives common reference characters/figure to drawing 6 and a 
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common component, and shows the gestalt of operation of this invention with a block similarly is referred to, 
next, the PLL circuit of the gestalt of this operation shown in this drawing The PLL section 1 which is the usual 
PLL circuit which operates so that center frequency may carry out phase simulation to this reference 
frequency signal R, and outputs the oscillation signal PO when the modulation control section which connection 
of the one section differs, and also receives and mentions the conventional PLL circuit and supply of the 
common reference frequency signal R later does not operate, By outputting the change control signal CC which 
receives supply of the rise signal UP which is the output of PFD1 1 mentioned later instead, and is a pulse signal 
respectively, or the down signal DN (following rise signal UP / down signal DN) in the conventional modulation 
circuit 3, and changes the division ratio of DEV15 to it It has the dithering control section 2 which controls 
dithering which is the frequency modulation of predetermined frequency bandwidth. 

[0030] The PLL section 1 A reference signal R and the oscillation signal PO The dividing signal D which carried 
out dividing by the predetermined division ratio To the extent that a phase comparison is carried out, the rise 
signal UP or the down signal DN (following rise signal UP / down signal DN) which is a pulse signal of the pulse 
number corresponding to a comparison result is outputted, respectively and the charge pump circuit 
(henceforth, CP) 12 and the dithering control section 2 are supplied The phase comparison circuit 11 
(henceforth, PFD), CP12 which generates the charge pump signal PC which is a direct-current— voltage signal 
about supply corresponding to the pulse number of carrier beam rise signal UP / down signal DN, While 
receiving supply of the addition charge pump signal PS from the charge pump signal PC dithering control 
section 2, graduating these charge pump signal PC and the addition charge pump signal PS and removing an 
unnecessary high frequency component The low pass filter 13 which outputs the oscillation control signal CO 
which gave the predetermined loop-formation time constant (henceforth, LPF), The voltage controlled oscillator 
14 which a frequency is controlled by the value of the oscillation control signal CO, and outputs the oscillation 
signal PO (henceforth, VCO), When supply of the division ratio change signal CC from the dithering control 
section 2 is answered in the oscillation signal PO and the oscillation signal PO is predetermined center 
frequency The division ratio which a division ratio is controlled focusing on the basic division ratio which is a 
division ratio which generates the same dividing signal as a predetermined reference signal frequency, and 
outputs the dividing signal D is equipped with the adjustable adjustable frequency divider (henceforth, DIV) 15. 
[0031] dithering — a control section — two — a rise — a signal — UP — / — a down — a signal — DN — 
every — the — one — a pulse — latching — one time — holding — a division ratio — a change — a control 
signal — CC — outputting — a latch circuit — 21 — a division ratio — a change — a control signal — CC — 
a value — corresponding — direct current voltage — a signal — it is — addition — charge — a pump — a 
signal — PS — outputting — charge — a pump — a circuit — ( — CP — ) — 22 — having . 
[0032] A latch circuit 21 is equipped with the NOR gate G1 which receives supply of the rise signal UP in the 
1st input edge, connects the 2nd input edge to the outgoing end of the below-mentioned NOR gate G2, and 
outputs the division ratio change control signal CC from this outgoing end, and the NOR gate G2 which received 
supply of the down signal DN in the 2nd input edge, and connected the 1st input edge to the outgoing end of 
the NOR gate G1. 

[0O33] CP22 connects the source to a power source, and is equipped with P channel mold MOS transistor P21 
which receives supply of the division ratio change control signal CC in the gate, and outputs the addition charge 
pump signal PS to it from a drain, and N channel mold MOS transistor N21 which connected the drain to the 
drain of a transistor P21, and connected the gate to touch-down for the source at the gate of a transistor P21, 
respectively. In addition, the actuation capacity of this CP22, i.e., the current serviceability in charge, and the 
current sink capacity in the case of a discharge are set up smaller than the actuation capacity of CP12 of the 
PLL section 1. 

[0034] When actuation of the gestalt of this operation is explained with reference to drawing 2 which shows 
gVawjngJ and each part wave by the timing diagram, first next, PFD11 of the PLL section 1 A phase 
comparison with the dividing signal D which returns from the reference signals R and DIV15 which receive 
supply from the exterior is performed. When the dividing signal D is behind the reference signal R corresponding 
to the comparison result and the dividing signal D is progressing the rise signal UP to reverse from the 
reference signal R, the down signal DN is outputted, respectively, and CP12 and the dithering control section 2 
are supplied. Here, the value of rise signal UP / down signal DN is expressed as a pulse number (it is only called 
a pulse number below) corresponding to the phase contrast in a predetermined unit sampling period. That is, if 
this pulse number becomes large and phase contrast becomes small when phase contrast is large, a pulse 
number will decrease. When phase contrast is 0 when there is no phase contrast namely, as for the above- 
mentioned pulse number, both rise signal UP / down signal DN are set to 0. This condition is in the so-called 
phase lock condition (only henceforth a lock condition) of the PLL section 1. 

[0035] Corresponding to the value of this rise signal UP, i.e., a pulse number, CP12 generates the forward 
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charge pump signal which is a direct-current-voltage signal of straight polarity to a predetermined reference 
value (1/2VDD (supply voltage) takes after [ expedient ] explaining here), when the rise signal UP is supplied. 
When it puts in another way, this actuation is the charge to a charge pump signal line from a power source 
VDD, i.e., charge actuation. On the contrary, according to the value of this down signal DN, i.e., a pulse number, 
when the down signal DN is supplied, the negative charge pump signal which is a direct-current-voltage signal 
of negative polarity is generated to reference-value OV (forward / **** charge pump signal is only called the 
charge pump signal PC below). When it puts in another way, this actuation is discharge to the touch-down from 
a charge pump signal line, i.e., discharge actuation. So far, it is the same as that of actuation of the conventional 
PLL section. 

[0036] On the other hand, the latch circuit 21 of the dithering control section 2 latches the first transition of 
the pulse of the head of two or more pulses of carrier beam rise signal UP / down signal DN, i.e., the 1st pulse, 
for supply. For example, if the rise signal UP is supplied, the 1st pulse will be latched and the outgoing end of 
the NOR gate G21 will serve as L level. Therefore, the division ratio change control signal CC serves as L level. 
On the contrary, if the down signal DN is ******( e d), the 1st pulse will be latched and, in the outgoing end of 
the NOR gate G22, L level, therefore the outgoing end of the NOR gate G21 will serve as H level. Therefore, the 
division ratio change control signal CC serves as H level. 

[0037] CP22 of the dithering control section 2 outputs the addition charge pump signal PS of the value 
according to the level of the division ratio change control signal CC. For example, in the case of L level, the 
transistor P21 of CP22 flows [ the value of the division ratio change control signal CC ] corresponding to the 
rise signal UP, and since a transistor N21 is a cut off state, the value of the addition charge pump signal PS 
serves as H level near the level of a power source VDD. On the contrary, since the transistor P21 of CP22 
intercepts [ the value of the division ratio change control signal CC ] corresponding to the down signal DN in 
the case of H level and a transistor N21 flows, the value of the addition charge pump signal PS serves as L 
level near touch-down level. 

[0038] By the input side of LPF13, the charge pump signal PC and the addition charge pump signal PS are 
compounded, and it becomes the charge pump signal PCS, and inputs into LPF13. LPF13 outputs the oscillation 
control signal CO which gave the predetermined loop-formation time constant while it graduates the carrier 
beam charge pump signal PCS for supply and removes an unnecessary high frequency component, and it 
supplies it to VC01 4. 

[0039] VC014 supplies this oscillation signal PO to DIV15 while it generates the oscillation signal PO with 
which the frequency was controlled by the electrical-potential-difference value of the carrier beam oscillation 
control signal CO in supply and outputs it outside. 

[0040] Dividing of DIV15 is carried out by the division ratio which changed the oscillation signal PO by the 
division ratio change signal CC which carries out predetermined ratio part addition (+) and subtraction (-) a 
core [ the basic division ratio set up beforehand ], and it outputs the dividing signal D. That is, when the division 
ratio change signal CC is L level, it adds by the predetermined ratio from a basic division ratio, and when the 
division ratio change signal CC is H level, it subtracts by the predetermined ratio from a basic division ratio. 
[0041] The basic division ratio of 1MHz and DIV15 is used for the frequency of 100MHz and a reference signal 
R, **1MHz is used [ center frequency, the numerical example PO again used in the conventional example for 
convenience, i.e., the oscillation signal, of explanation, ] for 100 and frequency modulation (dithering frequency) 
width of face, and actuation is explained. 

[0042] If drawjng_2 is referred to again, first, the dithering control section 2 shall not operate as an initial state, 
therefore the frequency of the oscillation signal PO shall be locked in center frequency of 100MHz, and the 
division ratio of DIV15 shall be set as 100 which is a basic division ratio. Therefore, the frequency of the 
dividing signal D is 1MHz, and this is the same as that of the frequency of a reference signal R. Since PFD11 
does not have phase contrast between a reference signal R and the dividing signal D, neither rise signal UP 
nor / down signal DN are outputted. That is, the pulse number of rise signal UP / down signal DN is 0. 
[0043] Next, suppose that the oscillation signal PO fell from center frequency, for example, was set to 99MHz 
at the time of T1 at a certain event. In this case, since 0.99MHz of dividing signals corresponding to the basic 
division ratio 100 in DIV15 is supplied to PFD11, from a reference signal R, a phase generates for example, four 
pulses as delay and a rise signal UP, and the dividing signal D supplies PFD1 1 to CP1 2 and the dithering control 
section 2. The down signal DN is not generated at this time. CP12 answers supply of the rise signal UP, and 
outputs the forward charge pump signal PC. 

[0044] The latch circuit 21 of the dithering control section 2 latches the first transition of the pulse of the 
beginning of the rise signal UP, i.e., the 1st pulse, and, thereby, makes L level the division ratio change control 
signal CC. 

[0045] L level of the division ratio change control signal CC is answered, and DIV15 is added to the basic 
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division ratio 100 one time, and sets a division ratio to 101. Thereby, the dividing signal D falls further from 
about 99 / 101= 0.98MHz, i.e., the frequency of a reference signal R. Therefore, PFD1 1 continues the output of 
the rise signal UP, and continues supplying it to CP12 and the dithering control section 2. Moreover, the latch 
circuit 21 of the dithering control section 2 continues the output of the division ratio change control signal CC 
of L level. 

[0046] CP22 of the dithering control section 2 answers supply of the division ratio change control signal CC of 
L level, outputs the forward corresponding addition charge pump signal PS, supplies it to LPF13, is compounded 
with the charge pump signal PC from CP12 by the input side, and is inputted into LPF13 as a synthetic charge 
pump signal PCS. LPF13 outputs the oscillation control signal CO corresponding to carrier beam charge pump 
signal PCS, and supplies supply to VC014. Since both the charge pump signal PC and the addition charge pump 
signal PS were straight polarity, as the synthetic charge pump signal PCS is straight polarity and it mentioned 
above, since actuation capacity is high, the direction of the charge pump signal PC raises the oscillation control 
signal CO (electrical potential difference) mainly according to the charge pump signal PC. VC014 raises the 
frequency of the oscillation signal PO according to lifting of the oscillation control signal CO. 
[0047] Thus, the frequency of the oscillation signal PO rises, and the above-mentioned actuation is continued 
until it reaches the immunity of about 101 MHz PFD11 exceeding the center frequency of 100MHz. If the 
frequency of the oscillation signal PO reaches the above-mentioned immunity which is 101 MHz, although supply 
of the rise signal UP is suspended, a latch circuit 21 will continue the maintenance condition of the rise signal 
UP, and, as for PFD11, will continue holding the division ratio change control signal CC on L level. Therefore, 
CP22 continues outputting the forward addition charge pump signal PS like before. Thereby, LPF13 raises the 
oscillation control signal CO further according to the forward addition charge pump signal PS, and VC014 raises 
the frequency of the oscillation signal PO according to lifting of this oscillation control signal CO. 
[0048] Consequently, if the frequency of the oscillation signal PO exceeds the upper limit of the above- 
mentioned immunity which is 101 MHz, PFD1 1 will begin to output the down signal DN, and will supply it to the 
latch circuit 21 of CP12 and the dithering control section 2 (T3). CP12 answers supply of the down signal DN, 
and outputs the negative charge pump signal PC. 

[0049] A latch circuit 21 latches the first transition of the pulse of the beginning of the down signal DN, i.e., the 
1st pulse, and, thereby, makes H level the division ratio change control signal CC. 

[0050] H level of the division ratio change control signal CC is answered, and DIV15 is subtracted from the 
basic division ratio 100 one time, and sets a division ratio to 99. Thereby, the dividing signal D goes up further 
from about 101 / 99= 1.02MHz, i.e., the frequency of a reference signal R. Therefore, PFD1 1 continues the 
output of the down signal DN, and continues supplying it to CP12 and a latch circuit 21. Moreover, a latch 
circuit 21 continues the output of the division ratio change control signal CC of H level. 

[0051] CP22 of the dithering control section 2 answers supply of the division ratio change control signal CC of 
H level, outputs the negative corresponding addition charge pump signal PS, supplies it to LPF13, is 
compounded with the negative charge pump signal PC from CP12 by the input side, and is inputted into LPF13 
as a negative synthetic charge pump signal PCS. LPF13 outputs the oscillation control signal CO which 
descended supply corresponding to the carrier beam negative charge pump signal PCS, and supplies it to 
VC014. VC014 drops the frequency of the oscillation signal PO according to descent of the oscillation control 
signal CO. 

[0052] Thus, the frequency of the oscillation signal PO descends, and the above-mentioned actuation is 
continued until it reaches the immunity of about 99MHz PFD11 exceeding the center frequency of 100MHz. If 
the frequency of the oscillation signal PO reaches the above-mentioned immunity which is 99MHz, although 
supply of the down signal DN is suspended, a latch circuit 21 will continue the maintenance condition of the 
down signal DN, and, as for PFD11, will continue holding the division ratio change control signal CC on H level. 
Therefore, CP22 continues outputting the negative addition charge pump signal PS like before. Thereby, LPF13 
drops the oscillation control signal CO further according to the negative addition charge pump signal PS, and 
VC014 drops the frequency of the oscillation signal PO according to descent of this oscillation control signal 
CO. 

[0053] Consequently, if the frequency of the oscillation signal PO becomes below the minimum of the above- 
mentioned immunity which is 99MHz, again, PFD11 will begin to output the rise signal UP, and will supply it to 
the latch circuit 21 of CP12 and the dithering control section 2 (T four). CP12 answers supply of the rise signal 
UP, outputs the forward charge pump signal PC, and raises again the frequency of the oscillation signal PO from 
VC014. 

[0054] The above actuation is repeated and dithering of the oscillation signal PO is carried out by 99-101 MHz 
of desired spectrum spaces. Consequently, as the Prior art explained, the energy of the clock noise which was 
being concentrated on 100MHz is diffused in 99-1 01 MHz, and the spectrum level of a clock noise can be 
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reduced. 

[0055] When __r____ing_3 which shows actuation of the gestalt of this operation in the graph and spectrum 
drawing of a time amount pair oscillation frequency is referred to, the operating characteristic of the gestalt of 
this operation It changes according to the actuation capacity of CP12 and CP22 of the dithering control section 
2. As for the graph of a time amount pair oscillation frequency when actuation capacity is high and spectrum 
drawing, drawing S (C), and (D), drawin g 3 (A) and (B) show the graph and spectrum drawing of a time amount 
pair oscillation frequency when actuation capacity is low, respectively. When the actuation capacity of CP12 
and CP22 is high, a dithering period becomes short, and when actuation capacity is low, a dithering period 
becomes long at reverse. On the other hand, in any case, spectral characteristics are almost the same, 
therefore the noise reduction effectiveness is also almost the same, and it can be said that change timing is 
suitable. It can be said that there is almost no effect on [ from this ] the deviation from the suitable change 
timing by change of the actuation capacity of these CP12 and CP22, i.e., noise reduction effectiveness. 
[0056] In addition, the level of each frequency (300MHz, 500MHz, ...) component of the noise spectrum after 
[ expedient ] explaining here is collectively expressed as the frequency of a fundamental wave. 
[0057] Since a dithering control section latches the 1st pulse of the rise signal / down signal which PFD 
outputs and makes latch timing of this 1st pulse division ratio change timing with the gestalt of this operation 
as explained above Complicated thing adjustment of analog circuits, such as LPF needed in the conventional 
PLL circuit, and the division ratio change timing by simulation becomes unnecessary, and circuits, such as a 
counter for timing settings, also become unnecessary, and circuit magnitude can be reduced. 
[0058] Next, when drawing 4 which gives common reference characters/figure to drawing 1 and a common 
component, and shows the gestalt of operation of the 2nd of this invention with a block similarly is referred to, 
the point of difference with the gestalt of the 1st operation of the above-mentioned of the gestalt of this 
operation shown in this drawing is having PLL section 1 A which deleted CP 12 instead of the PLL section 1. 
[0059] Therefore, the input signal to LPF13 turns into the addition charge pump signal PS. If the actuation 
capacity of CP22 can drive LPF13 enough so that clearly also from explanation of the gestalt of the 1st 
operation, it can operate enough by the addition charge pump signal PS. 

[0060] Since CP12 becomes unnecessary with the gestalt of this operation, it is being able to reduce circuit 
magnitude compared with the gestalt of the 1st operation, and being able to reduce the necessary area when 
integrated-circuit-izing. 
[0061] 

[Effect of the Invention] As explained above, the PLL circuit of this invention The adjustable frequency divider 
which carries out adjustable dividing so that each frequency of the 1st [ which carried out dividing of this 
oscillation signal by the 1st and 2nd division ratios, respectively], and 2nd dividing signals may become equal to 
the frequency of a reference signal when an oscillation signal is minimum and upper limit each frequency of 
frequency modulation width of face, The phase detector which outputs the rise signal or down signal which is a 
pulse signal which performed the phase comparison of a reference signal and a dividing signal, and 
corresponded, respectively (PFD), Since it has the dithering control section which controls dithering by 
outputting the division ratio change control signal controlled to answer supply of a rise signal, to set it as the 
1st division ratio, to answer supply of a down signal, and to set it as the 2nd division ratio Since the 1st pulse 
of the rise signal / down signal which PFD outputs is latched and latch timing of this 1st pulse is made into 
division ratio change timing, the certainly optimal change timing is obtained and there is flume 
[0062] Moreover, complicated thing adjustment of analog circuits, such as LPF needed in the conventional PLL 
circuit, and the division ratio change timing by simulation becomes unnecessary, and circuits, such as a counter 
for timing settings, also become unnecessary, and it is effective in circuit magnitude being reducible. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the 1st of the PLL circuit of this 
invention. 

[Drawing 2] It is the timing diagram which shows an example of the actuation in the PLL circuit of the gestalt of 
this operation. 

[Drawing 3 ] It is the graph and spectrum drawing of a time amount pair oscillation frequency showing an 
example of the actuation in the PLL circuit of the gestalt of this operation. 

[Drawing 4] It is the block diagram showing the gestalt of operation of the 1st of the PLL circuit of this 
invention. 

[Drawing 5] Usually, it is the graph and spectrum drawing of a time amount pair oscillation frequency showing an 
example of the actuation in a PLL circuit. 

[Drawing 6] It is the block diagram showing an example of the conventional PLL circuit. 

[Drawin g 7] It is the timing diagram which shows an example of the actuation in the conventional PLL circuit 
[Drawing 8] It is the graph and spectrum drawing of a time amount pair oscillation frequency showing an 
example of the actuation in the conventional PLL circuit. 
[Description of Notations] 

1 1 A The PLL section 

2 Dithering Control Section 

3 Modulation Circuit 
11 PFD 

12,22 CP 

13 LPF 

14 VCO 

15 DIV 

21 Latch Circuit 
31 Modulation Counter 
G21, G22 NOR gate 
P21, N21 Transistor 
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